What is claimed is: 

\ 

1 1\. An RF passive circuit comprising: 

2 XXX \ a semiconductor substrate; 

3 a spiral inductor which is formed on a main surface 

4 of the semiconductor substrate; 

5 a via-hole which is formed at a position adjacent to 

6 the spiral inductor by applying a metal film on an inside 

7 wall of a hole provided through the semiconductor 
•Jl 8 substrate; 

9 a dielectric layer which is formed on the metal f ilm; 

10 and 

11 a wiring metal layer which is formed on the dielectric 



1M 



n 

pjl2 layer and holds a capacitor between the via-hole; 

!a |13 wherein one end of the spiral inductor extends to be 

6 

Lj,14 connected with the wiring metal layer. 



1 2. The RF passive circuit of Claim 1, 

2 wherein the spiral inductor has a double layer 

3 structure having an upper wiring metal layer and a lower 

4 wiring metal layer, where at least one of the wiring metal 

5 layers is in a spiral pattern, and where the wiring metal 

6 layers are connected to each other, with a contact hole 

7 therebetween. 
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1 3. \ An RF choke used in at least one of a matching circuit 

2 and a bias feeding circuit, both circuits being included 

3 in an RF amplifier, the RF choke comprising: 

4 a semiconductor substrate where at least one of the 

5 matching circuit and the bias feeding circuit is 

6 incorporated; 

7 a spiral inductor which is formed on a main surface 

8 of the semiconductor substrate; 

9 a via-hole which is formed at a position adjacent to 

\Q 

Fliio the spiral inductor by applying a metal film on an inside 

^hl wall of a hole provided through the semiconductor 

* y 12 substrate; 

p 

^|13 a dielectric layer which is formed on the metal film; 

^14 and 

O 

1^15 a wiring metal layer which is formed on the dielectric 

16 layer and holds a capacitor between the via-hole, 

17 wherein one end of the spiral inductor extends to be 

18 connected with the wiring metal layer. 



14^ An RF passive circuit comprising: 

2 a semiconductor substrate; 

3 a spiral inductor which is formed on a main surface 

4 of the semiconductor substrate; 

5 a via-hole which is formed at a position adjacent to 
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6 the spiral inductor by applying a metal film on an inside 

7 wall of a hole provided through the semiconductor 

8 substrate; 

9 a first wiring metal layer which is formed on a first 

10 dielectric layer and equivalently forms a first capacity 

11 element between the via-hole; and 

12 a second wiring metal layer which is formed on the 



13 first wiring metal layer with a second dielectric layer 

P 

ul 14 therebetween, and equivalently forms a second capacity 

■'in j? 

W is element between the first wiring metal layer, 

\M 

"j] 16 wherein the via-hole and the second wiring metal 

^ 17 layer are electrically connected to be able to hold a static 

n 

S 18 capacity determined by a sum of the first capacity element 

m 19 and the second capacity element , 

O 

| n3 t 20 and wherein one end of the spiral inductor further 

21 extends so as to be electrically connected to the first 

22 wiring metal layer. 



1 5. The RF passive circuit of Claim 4, 

2 wherein the spiral inductor has a double layer 

3 structure having an upper wiring metal layer and a lower 

4 wiring metal layer, where at least one of the wiring metal 

5 layers is in a spiral pattern, and where the wiring metal 

6 layers are connected to each other, with a contact hole 
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7 therebetween. 

l^^&v^ An RF choke used in at least one of a matching circuit 

2 and a bias feeding circuit, both circuits being included 

3 in an RF amplifier, the RF choke comprising: 

4 a semiconductor substrate where at least one of the 

5 matching circuit and the bias feeding circuit is 

6 incorporated; 

CI 

*?I 7 a spiral inductor which is formed on a main surface 

fil 8 of the semiconductor substrate; 

Hi 

^ 9 a via-hole which is formed at a position adjacent to 

W 

^10 the spiral inductor by applying a metal film on an inside 

f! 

jrJJLl wall of a hole provided through the semiconductor 

M 

kji2 substrate; 

P 

^3 a first wiring metal layer which is formed on a first 

14 dielectric layer and equivalently forms a first capacity 

15 element between the via-hole; and 

16 a second wiring metal layer which is formed on the 

17 first wiring metal layer with a second dielectric layer 

18 therebetween, and equivalently forms a second capacity 

19 element between the first wiring metal layer, 

20 wherein the via-hole and the second wiring metal 

21 layer are electrically connected to be able to hold a static 

22 capacity determined by a sum of the first capacity element 
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23 and the second capacity element, 

24 and wherein one end of the spiral inductor further 

25 extends so as to be electrically connected to the first 

26 wiring metal layer* 



An RF passive circuit comprising: 
a semiconductor substrate; 

a via-hole which is formed by applying a metal film 
on an inside wall of a hole provided through the 
semiconductor substrate; 

a wiring metal layer which is formed on a main surface 
of the semiconductor substrate and is electrically 
connected to the via-hole; and 

an inductor whpLch is made of a metal film in a spiral 
pattern and is formed on the first wiring metal layer with 
11 a dielectric layer therebetween* 



The RF passive circuits/of Claim 7, 

wherein the^wiring lygpfil layer is in the same parallel 



1 8. 

2 

3 pattern as the indue 





1 \9. An RF choke used in at least one of a matching circuit 
1 2 ark^a bias feeding circuitVboth circuits being included 
in an RF amplifier, the RTT choke comprising: 
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4 a semiconductor substrate where at least one of the 

5 matching circuit and |the bias feeding circuit is 

6 incorporated; 

7 a via-hole which is ^formed by applying a metal film 

8 on an inside wall of hole provided through the 

9 semiconductor substrate; 

10 a wiring metal layer which is formed on a main surface 

\ 

11 of the semiconductor substrate and is electrically 

a \ 

4il2 connected to the via-hole; and 

fl \ 

ssflL3 an inductor which is made of a metal film in a spiral 



":14 pattern and is formed on the first wiring metal layer with 
^'15 a dielectric layer therebetween A 



□ ' " — ^ 

„ ... 

ja K 10. An RF passive circuit comprising: 

□ \ 

y s h 2 \ a semiconductor substrate; 

3 a via-hole which is formed by applying a metal film 

4 on an inside wall of a hole provided through the 

5 semiconductor substrate; 

6 a dielectric layer which is formed on a main surface 

7 of the semiconductor substrate so as to cover the metal 

8 film; and 

9 an inductor which is a spirally-formed metal layer 

10 formed on the dielectric layer, which forms a static 

11 capacity where one part thereof faces the metal film of 
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12 the via-hole. 



1 11. An RF choke used in at least one of a matching circuit 

2 and a bias feeding circuit, both circuits being included 

3 in an RF amplifier, the RF choke comprising: 

4 a semiconductor substrate where at least one of the 

5 matching circuit and the bias feeding circuit is 

6 incorporated; 

CI 

■JS 7 a via-hole which is formed by applying a metal film 

Til 8 on an inside wall of a hole provided through the 

m 

^] 9 semiconductor substrate; 

Ul 

^*10 a dielectric layer which is formed on a main surface 

J;; 11 of the semiconductor substrate so as to cover the metal 

u 

^ 1 12 film; and 

P 

u-13 an inductor which is a spirally-formed metal layer 

14 formed on the dielectric layer, which forms a static 

15 capacity where one part thereof faces the metal film of 

16 the via-hole. 

1 \L2. An RF passive circuit comprising: 

2 \ a semiconductor substrate; 

3 \ a dielectric layer which is formed on a first main 

4 surface of the semiconductor substrate; 

5 a via-hole which is formed by applying a metal film 
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6 on an inside wall of a hole provided through a second main 

7 surface of the semiconductor substrate until the hole 

8 reaches the dielectric layer; and 

9 a metal layer formed on the dielectric layer which 

10 holds a static capacity between the metal film of the 

11 via-hole and the metal layer. 



1 13. The RF passive circuit of Claim 12, further 

O 

i u p 2 comprising: 

Mil 

fi| 3 a resistance element whose one terminal is 

■ 

M 4 electrically connected to the metal layer, and the other 

Ml 

Ul 5 terminal to the via-hole. 

O 
i'l 
fa 



f\ 1 1^X^_ An RF amplifier comprising: 

n 

T: 2 a semiconductor substrate; 

3 a dielectric layer which is formed on a first main 

4 surface of the semiconductor substrate; 

5 a via-hole which is formed by applying a metal film 

6 on an inside wall of a hole provided through a second main 

7 surface of the semiconductor substrate until the hole 

8 reaches the dielectric layer; 

9 a metal layer formed on the dielectric layer which 

10 holds a static capacity between the metal film of the 

11 via-hole and the metal layer; and 
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12 a field effective transistor, mounted on the 

13 semiconductor substrate, which has a common gate circuit 

14 having a gate terminal electrically connected to the metal 

15 layer. 

1^ 15. An RF amplifier comprising: 

2 a semiconductor substrate; 

3 a dielectric layer which is formed on a first main 

CI 

hO 4 surface of the semiconductor substrate; 

flJ 5 a via-hole which is formed by applying a metal film 

Ml 

N 6 on an inside wall of a hole provided through a second main 

W 

Ul 7 surface of the semiconductor substrate until the hole 

8 reaches the dielectric layer; 

W 

£j 9 a metal layer formed on the dielectric layer which 

n 

p,10 holds a static capacity between the metal film of the 

11 via-hole and the metal layer; and 

12 a bipolar transistor, mounted on the semiconductor 

13 substrate, which has a common base circuit having a base 

14 terminal electrically connected to the metal layer. 

1 16. An RF amplifier comprising: 

2 \ a semiconductor substrate; 

3 \a dielectric layer which is formed on a first main 

4 surface of the semiconductor substrate; 
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5 a via-hole which is formed by applying a metal film 

6 on an inside wall of a hole provided through a second main 

7 surface of the semiconductor substrate until the hole 

8 reaches the dielectric layer; 

9 a metal layer formed on the dielectric layer which 

10 holds a static capacity between the metal film of the 

11 via-hole and the metal layer; 

12 a resistance element whose one terminal is 
5jl3 electrically connected to the via-hole and the other 

a? 

f|J14 terminal to the metal layer; and 

CO 

Ml5 a field effective transistor mounted on the 

W 

Wl6 semiconductor substrate whose source terminal is connected 

t«Jl7 to the other terminal of the resistance element connected 
W 

| es !l8 to the metal layer, so as to form a self bias circuit. 

1 2S^. An RF passive circuit comprising: 

2 a semiconductor substrate; 

3 a via-hole which is formed by applying a metal film 

4 on an inside wall of a hole provided through the 

5 semiconductor substrate; 

6 a dielectric layer which is formed on an inside wall 

7 of the via-hole; and 

8 a wiring metal layer formed on the dielectric layer, 

9 which holds a static capacity between the via-hole. 
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18. The RF passive circuit of Claim 17, further 
comprising : 

a resistance element whose one terminal is 
electrically connected to the metal film of the via-hole, 
and the other terminal to the wiring metal layer. 



a semiconductor substrate; 
a via-hole which is formed by applying a metal film 
on an inside wall of a hole provided through the 
semiconductor substrate ; 

a dielectric layer which is formed on an inside wall 
of the via-hole; 

a wiring metal layer formed on the dielectric layer, 
which holds a static capacity between the via-hole; and 
a field effective transistor, mounted on the 
semiconductor substrate, which has a common gate circuit 
having a gate terminal electrically connected to the wiring 
metal layer. 



a via-hole which is formed by applying a metal film 
on an inside wall of a hole provided through the 




9. 



An RF amplifier comprising: 



20. An RF amplifier comprising: 





a semiconductor substrate; 
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5 semiconductor substrate; 

6 a dielectric layer which is formed on an inside wall 

7 of the via-hole; 

8 a wiring metal layer formed on the dielectric layer, 

9 which holds a static capacity between the via-hole; and 

10 a bipolar transistor, mounted on the semiconductor 

11 substrate, which has a common base circuit having a base 

12 terminal electrically connected to the wiring metal layer. 

Ill 

ul ' - 

fll 1 21 N An RF amplifier comprising: 

81 

N 2 a semiconductor substrate; 

UJ 

^ 3 a via-hole which is formed by applying a metal film 

ia 

t£ 4 on an inside wall of a hole provided through the 

\7i 5 semiconductor substrate; 

P 

^ 6 a dielectric layer which is formed on an inside wall 

7 of the via-hole; 

8 a wiring metal layer formed on the dielectric layer, 

9 which holds a static capacity between the via-hole; 

10 a resistance element whose one terminal is 

11 electrically connected to the metal film of the via-hole 

12 and the other terminal to the metal layer; and 

13 a field effective transistor mounted on the 

14 semiconductor substrate whose source terminal is connected 

15 to the other terminal of the resistance element connected 



45 



16 to the metal layer, so as to form a self bias circuit. 

An RF passive circuit comprising: 

2 a semiconductor substrate; 

3 a via-hole which is formed by applying a metal film 

4 on an inside wall of a hole provided through the 

5 semiconductor substrate; 

6 a first dielectric layer which is formed on an inside 

£1 

ij 7 wall of the via-hole; 

ai 

fjj 8 a first wiring metal layer formed on the first 

m 

SJ 9 dielectric layer which equivalently forms a first capacity 

is! 

UJlO element between the via-hole; 

Oil a second dielectric layer which is formed on the first 

rn 

^12 wiring metal layer; and 

Ul 

pl3 a second wiring metal layer formed on the second 

14 dielectric layer which equivalently forms a second 

15 capacity element between the first wiring metal layer, 

16 wherein the via-hole and the second wiring metal 

17 layer are electrically connected, and the sum of static 

18 capacity of the first capacity element and the second 

19 capacity element are held between the via-hole and the 

20 first wiring metal layer. 

1 23. The RF passive circuit of Claim 22, further 
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2 comprising: 

3 a resistance element whose one terminal is 

4 electrically connected either to the second wiring metal 

5 layer or to the via-hole, and the other terminal to the 

6 first wiring metal layer. 

1 An RF amplifier comprising: 

2 a semiconductor substrate; 

CI 

3 a via-hole which is formed by applying a metal film 



fij 4 on an inside wall of a hole provided through the 

tM 

Sj'5 semiconductor substrate; 
W 

W 6 a first dielectric layer which is formed on an inside 

**f 7 wall of the via-hole; 

m 

jj* 8 a first wiring metal layer formed on the first 

j*f 9 dielectric layer which equivalently forms a first capacity 

10 element between the via-hole; 

11 a second dielectric layer which is formed on the first 

12 wiring metal layer; 

13 a second wiring metal layer formed on the second 

14 dielectric layer which equivalently forms a second 

15 capacity element between the first wiring metal layer, 

16 the via-hole and the second wiring metal layer being 

17 electrically connected, and the sum of static capacity of 

18 the first capacity element and the second capacity element 
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19 being held between the via-hole and the first wiring metal 

20 layer; and 

21 a field effective transistor, mounted on the 

22 semiconductor substrate, which has a common gate circuit 

23 having a gate terminal electrically connected to the first 

24 wiring metal layer. 

1 ^25. An RF amplifier comprising: 

2 a semiconductor substrate; 

3 a via-hole which is formed by applying a metal film 

4 on an inside wall of a hole provided through the 

5 semiconductor substrate; 

6 a first dielectric layer which is formed on an inside 

7 wall of the via-hole; 

8 a first wiring metal layer formed on the first 

9 dielectric layer which equivalently forms a first capacity 

10 element between the via-hole; 

11 a second dielectric layer which is formed on the first 

12 wiring metal layer; 

13 a second wiring metal layer formed on the second 

14 dielectric layer which equivalently forms a second 

15 capacity element between the first wiring metal layer, 

16 the via-hole and the second wiring metal layer being 

17 electrically connected, and the sum of static capacity of 
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18 the first capacity element and the second capacity element 

19 being held between the via-hole and the first wiring metal 

20 layer; and 

21 a bipolar transistor, mounted on the semiconductor 

22 substrate, which has a common base circuit having a base 

23 terminal electrically connected to the first wiring metal 

24 layer. 

Q 

Jfi\l 26. An RF amplifier comprising: 
rij 2 a semiconductor substrate; 

m 

SJ 3 a via-hole which is formed by applying a metal film 

iy 

Ul 4 on an inside wall of a hole provided through the 

^ 5 semiconductor substrate; 

CO 

h 6 a first dielectric layer which is formed on an inside 

r: 7 wall of the via-hole; 

8 a first wiring metal layer formed on the first 

9 dielectric layer which equivalently forms a first capacity 

10 element between the via-hole; 

11 a second dielectric layer which is formed on the first 

12 wiring metal layer; 

13 a second wiring metal layer formed on the second 

14 dielectric layer which equivalently forms a second 

15 capacity element between the first wiring metal layer, 

16 the via-hole and the second wiring metal layer being 
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17 electrically connected, and the sum of static capacity of 

18 the first capacity element and the second capacity element 

19 being held between the via-hole and the first wiring metal 

20 layer; 

21 a resistance element whose one terminal is 

22 electrically connected either to the second wiring metal 

23 layer or to the via-hole, and the other terminal to the 

24 first wiring metal layer; and 

4^5 a field effective transistor mounted on the 

RSS6 semiconductor substrate whose source terminal is connected 

m 

SJ27 to the one terminal of the resistance element connected 

W 



u 



^28 either to the second wiring metal layer or to the via-hole, 



*»S9 so as to form a self bias circuit, 

w 

w 

i 
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